A Gram-stain-positive, rod-shaped, endospore-forming, aerobic bacterium (FJAT-14571 T ) was isolated from a soil sample in Taiwan. Strain FJAT-14571 T grew at 20-40 8C (optimum 35 8C), pH 6-10 (optimum pH 8) and 0-2 % (w/v) NaCl (optimum 0 %). Phylogenetic analyses based on 16S rRNA gene sequences showed that strain FJAT-14571 T was a member of the genus
The genus Bacillus was first described by Cohn in 1872 (Cohn, 1872) . Members of the genus Bacillus can occupy diverse ecological niches and have been isolated from various habitats, such as soils (Logan et al., 2004) , a pond (Albuquerque et al., 2008) and a pharmaceutical production site (Seiler et al., 2013) . At the time of writing, the bacillus-like species number about 770 species belonging to seven families and 74 genera, according to summary calculations of the International Journal of Systematic and Evolutionary Microbiology (IJSEM), NCBI, LPSN (http:// www.bacterio.net) and the DSMZ. Some bacillus-like species have been found in Taiwan, e.g. Paenibacillus taiwanensis, isolated from farmland soil (Lee et al., 2007) , Paenibacillus taichungensis from soil (Lee et al., 2008) , Paenibacillus fonticola from a warm spring (Chou et al., 2007) , Virgibacillus chiguensis from a former commercial saltern , Virgibacillus soli from a mountain soil (Kämpfer et al., 2011) and Allobacillus halotolerans from shrimp paste (Sheu et al., 2011) . However, only one new species, 'Bacillus cihuensis' in the genus Bacillus has been found in Taiwan by the authors (Liu et al., 2014b) . In this study, another novel strain of the genus Bacillus, designated strain FJAT-14571 T , was isolated from a surface soil (i.e. 0-20 cm) at Yeh-Liu geological site in Xinbei City of Taiwan and is described with its phylogenetic and phenotypic characteristics for classification.
Strain FJAT-14571 T was isolated from a soil sample at Yeh-Liu geological site, in Xinbei City of Taiwan (121.7015678 N 25.2107798 E) . The soil sample was suspended in sterilized water, serially diluted, spread on nutrient agar (NA) and incubated at 30 8C for 48 h (Atlas, 1993) . Pure cultures were obtained after several successive single colony isolations. The strain was stored both on NA slants at 4 8C and as suspensions in Luria-Bertani broth with 20 % (v/v) Phenotypic tests were performed on the strain FJAT-14571 T and the reference strain of B. oceanisediminis DSM 24771 T , as described by . Cell morphology was determined using cultures grown for 24, 48 and 72 h on NA medium supplemented with 0.5 % (w/ v) NaCl at 35 8C and examined by transmission electron microscopy (HC-1; Hitachi). Gram staining and KOH lysis tests were carried out according to the methods described by Gregersen (1978) and Smibert & Krieg (1994) . Endospores were examined according to the SchaefferFulton staining method (Murray et al., 1994) . Motility was examined on motility agar . Catalase activity was determined by investigating bubble production with 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (v/v) tetramethyl p-phenylenediamine . Cell growth under anaerobic conditions was determined in a CO 2 incubator on anaerobically prepared maintenance media. Physiological characteristic assays, such as the Voges-Proskauer test, and tests for hydrolysis of gelatin, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and urease, citrate utilization, ONPG, H 2 S and indole production were performed using API 20E strips (bioMérieux). Methyl red test, nitrate reduction, and hydrolysis of casein and starch were determined as described by Cowan & Steel (1965) and Smibert & Krieg (1994) . Utilization of different compounds as sole carbon or nitrogen and energy sources was tested as described by Liu et al. (2014b) . Tests of carbon source acid production were performed using the API 50CHB system (bioMérieux). The NaCl concentration range for growth was determined at 0-10 % (w/v) (at 1 %, w/v, intervals), at pH 8.0 and 35 8C. Growth pH was determined at pH 5.0-10.0 (at intervals of 1 pH unit), with the buffer solutions of acetate/citrate (pH 4-5), KH 2 PO 4 / NaOH (pH 6-8), NaHCO 3 /Na 2 CO 3 (pH 9-10), at 0 % (w/v) NaCl and 35 8C. Growth temperature was determined at 5-50 8C (at 5 8C intervals), at 0 % (w/v) NaCl and pH 8.0. Growth in nutrient broth was determined by an increase in OD 600 measured with a spectrophotometer (UV-2550, Shimadzu) after incubation for up to 5 days.
For phylogenetic analysis, chromosomal DNA was extracted and purified according to standard methods (Hopwood et al., 1985) . The 16S rRNA gene was amplified by PCR with the universal primers (Liu et al., 2014a) . Amplification was carried out with a DNA thermal cycler (C1000, BioRad) according to the programme described by Liu et al. (2014a) . The PCR products were purified and sequenced by Shanghai Biosune (Shanghai, PR China) using an Applied Biosystems automatic sequencer (ABI 3730). Pairwise sequence similarities were calculated using a global alignment algorithm implemented in the EzTaxon-e database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . After multiple alignments of data by CLUSTAL_X (Thompson et al., 1997) , phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971 ) and maximum-likelihood (Felsenstein, 1981) methods implemented with MEGA version 6 (Tamura et al., 2013) . Evolutionary distances were computed according to the Jukes-Cantor model (Jukes & Cantor, 1969) . The reliability of each branch was evaluated by bootstrap analysis based on 1000 replications (Felsenstein, 1985) .
The DNA G+C content was determined using the thermal denaturation method described by Marmur & Doty (1962) using Escherichia coli K-12 DNA as a calibration standard. To analyse DNA-DNA relatedness, levels of DNA-DNA hybridization were performed using a modification of the optical renaturation method described by de Ley et al. (1970) and Huss et al. (1983) , using a UV/visible spectrometer equipped with a temperature programmer controller (Lambda 35, Perkin-Elmer). DNA samples were sheared by sonication (SCIENTZ) at 40 W for three periods of 5 s. The renaturation was performed in 26 saline-sodium citrate buffer at 68.8 8C. Three replicate hybridizations were carried out.
To measure chemotaxonomic characteristics, the menaquinone system was analysed as described by Collins et al. (1977) using reverse-phase HPLC (Groth et al., 1996) . The cell-wall peptidoglycan was isolated after disruption of the cells by shaking with glass beads and subsequent total hydrolysis (4 M HCl, 100 8C, 16 h). The amino acids and peptides in the hydrolysate were analysed by two-dimensional ascending TLC on cellulose plates using previously described solvent systems (Schleifer, 1985) . Extraction and analysis of polar lipids by two-dimensional TLC was performed according to the method of Minnikin et al. (1979) by the Identification Service of the DSMZ, Braunschweig, Germany. To determine cellular fatty acids, strains were harvested after cultivation on trypticase soy agar (TSA) (BD, USA) at 30 8C for 48 h. Cell-wall fatty acids were extracted and analysed according to the standard protocol of the Microbial Identification System (MIDI) tested by GC (model 7890, Agilent) (Sasser, 1990) .
Strain FJAT-14571
T was Gram-stain-positive, mesophilic and facultatively alkaliphilic, rod-shaped (Fig. S1a , available in the online Supplementary Material) formed endospores (Fig. S1b) . The strain grew at salt concentrations in the range 0-2 % (w/v) NaCl (optimum 0 %). Growth was observed at 20-40 8C (optimum 35 8C) and pH 6.0-10 (optimum pH 8.0). The strain was oxidase-negative and catalase-positive and did not reduce nitrate to nitrite. The phenotypic properties that differentiate strain FJAT-14571 T from its closest phylogenetic neighbours are given in Table 1 .
An almost-complete 16S rRNA gene sequence (1448 bp) of the strain was determined. Phylogenetic analysis using the neighbour-joining algorithm revealed that strain FJAT-14571 T represented a separate lineage (Fig. 1) . The phylogenetic position was also confirmed by trees generated using the maximum-likelihood (Fig. S2) and maximum-parsimony algorithms (Fig. S3) . Phylogenetic analysis demonstrated that The DNA G+C content was calculated to be 40.8 mol%, which is within the range of 35.6-44.8 % reported for the genus Bacillus ). The strain showed 32.02¡0.88 SD % DNA-DNA relatedness to the closest reference strain B. oceanisediminis DSM 24471 T , which is lower than the cut-off point (70 %) for the delineation of novel species (Wayne, 1988; Stackebrandt & Goebel, 1994) . These results support the view that strain FJAT-14571 T represents a novel species in the genus Bacillus.
Bacillus oceanisediminis DSM 24771 T (GQ292772)
Bacillus infantis SMC 4352-1 T (AY904032)
Bacillus purgationiresistens DS22 T (FR666703)

Bacillus gottheilii WCC 4585 T (FN995266)
Bacillus siralis 171544 T (AF071856)
Falsibacillus pallidus CW 7 T (EU364818)
Bacillus herbersteinensis D-1, -5a T (AJ781029)
Bacillus flexus IFO 15715 T (AB021185)
Bacillus aryabhattai B8W22 T (EF114313)
Bacillus megaterium IAM 13418 T (D16273)
Bacillus abyssalis SCSIO 15042 T (JX232168)
Bacillus fengqiuensis NPK15 T (KC291653)
Bacillus songklensis CAU 1033 T (JN036548)
Bacillus sporothermodurans M215 T (U49079)
Bacillus acidicola 
B. Liu and others
Strain FJAT-14571 T contained MK-7 (96.6 %) as the predominant menaquinone, with MK-6 (1.7 %) and MK-8 (0.2 %) presented as minor constituents (Fig. S4) . The major peptidoglycan amino acids were meso-diaminopimelic acid, alanine, glutamic acid and aspartic acid (Fig. S5a) , which is typical of the large majority of members of the genus Bacillus (Priest et al., 1988) , and the characteristic sugar of the whole cell was ribose (Fig. S5b) . The polar lipids detected were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylserine, an unknown glycolipid, one unknown phospholipid and three unknown aminophospholipids (Fig. S6) . The cellular fatty acid profile of the strain comprised iso-C 15 : 0 (46.4 %), anteiso-C 15 : 0 (7.6 %), iso-C 17 : 0 (8.2 %) and iso-C 16 : 0 (10.0 %) as the major fatty acids (.4 %). The fatty acid profile of the strain is clearly qualitatively and quantitatively different from the closely related type strain B. oceanisediminis DSM 24771 T (Table 1) . These iso-and anteiso-branched fatty acids of the 15-and 17-carbon series are typical of those observed in profiles of the type strains of the genus Bacillus (Kämpfer, 1994; Albert et al., 2005) . Therefore, the phenotypic (morphology, biochemistry and chemotaxonomy) and genotypic (DNA G+C content, 16S rRNA gene sequence and DNA-DNA relatedness) properties of strain FJAT-14571 T support its classification as a representative of a novel species within the genus Bacillus, for which the name Bacillus taiwanensis sp. nov. is proposed.
Description of Bacillus taiwanensis sp. nov.
Bacillus taiwanensis (tai.wan.en9sis. N.L. masc. adj. taiwanensis of or belonging to Taiwan, where a soil sample was collected for isolation of the organism).
Cells are Gram-stain-positive, aerobic, mesophilic, facultatively alkaliphilic, straight rods (0.5-1.0|2.0-4.0 mm), motile, with rounded ends and occurring singly or in pairs. Ellipsoidal to cylindrical spores lie centrally or subterminally in swollen sporangia. Colonies on NA are cream-yellow, flat, opaque, smooth, with circular margins and 3-6 mm in diameter after 2 days. Growth occur at salinities of 0-2 % (w/v) NaCl (optimum 0 %), pH 6.0-10 (optimum pH 8.0) and 20-40 uC (optimum 35 uC). Cells are catalase-positive and oxidase-negative. Methyl red test is weakly positive. Nitrate is not reduced to nitrite. H 2 S and indole are not produced. Reactions for hydrolysis of gelatin, and arginine dihydrolase, b-galactosidase, urease, Voges-Proskauer test, citrate utilization, lysine decarboxylase, ornithine decarboxylase and tryptophan deaminase are negative. Acids are produced from glycerol, ribose, Dglucose, starch, aesculin, maltose, N-acetyl-D-glucosamine and glycogen, but not from D-xylose, galactose, mannose, amygdalin, cellobiose, lactose, melibiose, sucrose, trehalose, raffinose, L-arabinose, fructose, L-fucose, arbutin, turanose, methyl D-xyloside, rhamnose, methyl a-D-glucoside, methyl a-D-mannoside, inulin, melezitose, gentiobiose, erythrol, D-arabinose, L-xylose, adonitol, sorbose, dulcitol, inositol, mannitol, sorbitol, xylitol, D-lyxose, D-tagatose, D-fucose, D-arabitol, L-arabitol, gluconate, 2-keto-D-gluconate or 5-keto-D-gluconate. Acid is produced weakly from salicin. The following compounds are utilized as sole carbon or nitrogen sources: cellobiose, DL-malic acid, starch, trehalose, D-xylose, xylan, L-arabinose, aluminium nitrate, potassium nitrate, magnesium nitrate, sodium nitrate and ammonium sulfate. The cell-wall peptidoglycan contains meso-diaminopimelic acid and the menaquinone is MK-7. The major fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 17 : 0 and iso-C 16 : 0 .
The type strain, FJAT-14571 T (5DSM 27845 T 5CGMCC1.1 2698 T ) was isolated from a soil sample collected at Yeh-Liu geological site located in Xinbei City of Taiwan. The DNA G+C content of the type strain is 40.8 mol%.
